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Abstract: Differential pricing for high-speed railway (HSR) trains is an effective method for adjusting passenger flow
and optimizing the supply-demand balance of transportation resources, which can improve the train occupancy and
increase HSR ticket revenue. To address issues in HSR ticket pricing, we introduce the idea of revenue
management, analyze the sensitivity of passengers from different economic levels to ticket prices, and then put
forward a combined optimization method for ticket prices and quotas considering passenger classification, with travel

time and ticket price as indicators to measure passenger travel costs, and an elastic demand function is constructed to
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describe the changing relationship between passenger flow and ticket price. A logit model is then used to calculate
the passenger flow sharing ratio for each train. Based on the model, the optimization model of ticket price and quota
is developed, with the ticket price and quota of different trains between origin destination (OD) pairs as decision
variables while considering constraints such as the upper and lower limit limits of train price and train capacity. To
solve the model, an algorithm combining simulated annealing algorithm and cardinal optimizer (COPT) solver is
designed to decompose the model into two stages. A case study on the Beijing-Shanghai high-speed railway train is
conducted to analyze the fare formulation. The results show that compared with the existing single pricing scheme
and the comprehensive optimization scheme without considering the passenger type, the expected revenue from
passenger tickets of the comprehensive optimization scheme with passenger classification increases by 5. 03% and
1. 02%, respectively. This indicates that considering passenger classification while jointly optimizing the ticket
prices and quotas can effectively improve the occupancy rate and ticket revenue of high-speed railway.

Key words: transportation planning and management; revenue management; high-speed railway; ticket price; ticket

amount; joint optimization; cardinal optimizer (COPT) solver
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Table 4 Ticket revenue under different schemes
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Fig. 3 The effect of (a) elastic demand coefficients of business passengers and (b) economy passengers, (c) train capacity , and

(d) proportion of business travelers on ticket revenue.
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